Quantitative methylation analysis of developmentally important genes in human pregnancy losses after ART and spontaneous conception.
To study possible effects of assisted reproductive technologies (ART) on epigenetic reprogramming, we have analyzed the DNA methylation levels of differentially methylated regions (DMRs) of seven imprinted genes (H19, MEG3, LIT1, MEST, NESP55, PEG3 and SNRPN) as well as the promoter regions of the pluripotency gene NANOG and the tumor suppressor gene APC in chorionic villus samples (CVS) of 42 spontaneous miscarriages and stillbirths after ART and 29 abortions/stillbirths after spontaneous conception. We did not find an increased rate of faulty methylation patterns after ART, but significant and trend differences (ROC curve analysis, Wilcoxon test) in the methylation levels of LIT1 (P = 0.006) and H19 (P = 0.085) between ART and non-ART samples. With the possible exception of NANOG, we did not observe a gestational age effect on the methylation levels of the studied genes. The frequency of extreme methylation values in PEG3 and APC was markedly higher than in the other studied genes, indicating an increased susceptibility of some genes to epigenetic alterations. Most methylation abnormalities in CVS represented either hypermethylated DMRs of paternally and maternally imprinted genes or hypomethylated promoters of non-imprinted genes. The observed methylation abnormalities (mosaicism) are consistent with methylation reprogramming defects during early embryogenesis.